Base-pair dynamics in an antiparallel DNA triplex measured by catalyzed imino proton exchange monitored via 1H NMR spectroscopy.
Using (1)H NMR spectroscopy, the base-pair opening dynamics of an antiparallel foldback DNA triplex and the corresponding duplex has been characterized via catalyzed imino proton exchange. The triplex system was found to be in an equilibrium between a duplex and a triplex form. The exchange rate between the two forms (i.e., the on/off-rate of the third strand) was measured to be 5 s(-1) at 1 degrees C, and the base-pair dynamics of both forms were investigated separately. Both Watson-Crick and reverse Hoogsteen base pairs were found to have base-pair lifetimes in the order of milliseconds. The stability of the Watson-Crick base pairs was, however, substantially increased in the presence of the third strand. In the DNA triplex, the opening dynamics of the reverse Hoogsteen base pairs was significantly faster than the dynamics of the Watson-Crick pairs. We were able to conclude that, for both Watson-Crick and reverse Hoogsteen base pairs, spontaneous and individual opening from within the closed base triplet is the dominating opening pathway.